Spherical co-ordinates

http://en.wikipedia.org/wiki/Spherical_coordinates
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we can define new basis vectors.
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The system (€7, €4, €0) is a right handed orthogonal system.
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Many vector fields can be naturally be expressed in this basis/
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Example
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Question: how to calculate divergence and gradient and curl in these co-ordinates?

(WARNING: dive # 5 + 52 + 53)

Solution 1

Find the inverse maps (z,y,2) = r(z,y,2), ¢(z,y,2),0(z,y, 2) use the chain rule.
Solution 2 (use Gauss theorem)

Let€2 = [r,7 4+ Ar] X [p, 0 + Ap] X [0,60 + A0],
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Flux through the front surface.
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Similar for the left and right
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By Gauss's theorem
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